Objective: To determine changes over time in the characteristics of early extremely low birth weight non-survivors (E-ELBW-NS), maternal characteristics and perinatal management, and the documentation of perinatal consultations.
Introduction Mortality of extremely low birth weight (ELBW) infants born at the threshold of viability has decreased dramatically in recent years because of advancements in their management. [1] [2] [3] [4] [5] [6] Meadow et al. 1 reported that the survival of ELBW infants improved from 1991 to 2001 with the most significant effect seen in the smallest infants, particularly those <800 g. Yet, mortality and morbidity rates are high and increase with decreasing gestational age and birth weight; infants born at the lowest birth weights (401 to 500 g) have only a 17% survival rate to hospital discharge. 2, 3, 7, 8 Moreover, recent studies have failed to demonstrate continued improvement in mortality and morbidity of these infants. 9, 10 There are minimal data on the characteristics of live-born ELBW infants destined to die early deaths (<24 h). The objectives of this study were to determine the maternal and neonatal characteristics, the delivery room and post-resuscitation management, and the documentation surrounding the perinatal decision-making and resuscitation of these infants, and how these characteristics have changed over the last decade in infants <750 g who died in the first 24 h of life.
Methods
All live-born infants <750 g who delivered at Vanderbilt University Medical Center (VUMC) in two epochs (1 January 1995 to 31 December 1999 and 1 January 2000 to 31 December 2005) and who died within 24 h were included in this study. Planned terminations that were live-born were excluded from the study. The delineation between epochs was made circa the 1995 American Academy of Pediatrics (AAP) policy statement addressing care at the threshold of viability and the well-publicized Miller versus HCA (1998) case when attitudes toward resuscitation of ELBW infants may have been impacted. 11 A retrospective chart review was performed of the infants' and mothers' charts. The institutional review board of VUMC granted approval for this study.
Maternal characteristics reviewed included race, maternal age, maternal gravity and parity, history of a prior preterm birth, maternal education level, prenatal care (one or more visits), preterm labor, pregnancy-induced hypertension, pre-eclampsia, hemolysis elevated liver enzymes and low platelet (HELLP) syndrome, eclampsia, preterm premature rupture of the membranes, multiple gestation, fetal monitoring, mode of delivery, maternal infection before delivery including chorioamnionitis, placental abruption, and maternal medications. Neonatal characteristics reviewed included estimated gestational age (EGA), birth weight, gender, delivery room management and its documentation, small for gestational age (SGA), Apgar scores, presence of congenital anomalies, and post-resuscitation care (that is, neonatal intensive care unit (NICU) care, with or without subsequent withdrawal of care and comfort care). The resuscitation narrative documenting the delivery room management (for example, bag-mask ventilation, intubation, chest compressions and epinephrine; Table 1 ) was also reviewed. The attending neonatologist, neonatology fellow, and/or neonatal nurse practitioner attended all deliveries.
The extent of documented perinatal counseling was also reviewed in both the maternal and infant charts. Attending neonatologists or neonatology fellows performed all perinatal consultations. Consultations were classified as none, stated, limited, or extensive. No counseling was defined as the absence of any documentation in either the mother's or the infant's charts. Stated documentation occurred when it was simply documented in the mother's chart that she had been counseled, but the content of that counseling was not clear. Limited counseling was defined as the presence of a note documenting that the mother was counseled regarding the expected mortality and morbidity of her neonate, but there was no documentation surrounding decision-making or the mother's understanding of the prognosis of her infant. Extensive counseling was defined as a note that outlined specifically what was stated to the mother, including: (1) the expected mortality and morbidity of her infant, (2) the plan of care for her infant (recommendations for NICU care and evaluation of effectiveness with time versus limited or no resuscitation and the provision of comfort care), and (3) the mother's understanding of the information provided.
Statistical analyses were performed using w 2 -analysis, Mann-Whitney U-test and Student's t-test. 
Results

Patient population
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Epoch 2) of infants <750 g admitted to the VUMC NICU during this same time period. The mean gestational age of the patient population was 22.5 ± 2.0 weeks and the mean birth weight was 483±142 g (Table 1 ). Approximately 10% of E-ELBW-NS born during this time period had a documented congenital malformation. Tables 1 and 2 depict other selected maternal and neonatal characteristics of the study population.
Maternal characteristics by epoch
Overall, the maternal characteristics of E-ELBW-NS did not change significantly from the first to the second epoch ( 
Neonatal characteristics by epoch
With the exception of race and SGA, there were no significant differences in the neonatal characteristics of E-ELBW-NS between the two epochs (Table 1) . There was a significant shift in the racial distribution of E-ELBW-NS from the first to the second epoch, with an increase in black (14.0 to 38.3%, P<0.01) and Hispanic (1.8 to 4.9%, P<0.01) populations during the second epoch. This shift was not seen when the racial distribution of total NICU admissions and NICU admissions <750 g were examined during the same time period (data not shown). Also, there was a significant increase in the percent of infants who were SGA during Epoch 2 (8.8 to 23.5%, P<0.025).
Delivery room and post-resuscitation care by epoch There was not a significant change in the delivery room management of all infants or infants born between 22 and 24 weeks gestation during the time period of this study (Table 1) . Furthermore, the post-resuscitation care of these infants did not change significantly with time. Comfort care was provided for 87.7% of infants in Epoch 1 and 82.7% of infants in Epoch 2 Characteristics of early ELBW non-survivors MM Pont and BS Carter (P<1.0). Of infants receiving intensive care, 71.4% of infants had life support actively withdrawn in both epochs.
Documentation of perinatal counseling and delivery room resuscitation by epoch
For all infants in the study population and a sub-population of all infants X22 weeks EGA, there was a significant increase in the number and level of documentation of perinatal counseling in the second epoch. The number of mothers who had no documented perinatal counseling fell from 81.5 to 47.3% (P<0.001) for all infants and from 75 to 34% (P<0.001) for infants between 22 and 24 weeks. The number of extensive consults increased from 0 to 25.7% (P<0.001) for all infants and from 0 to 32% (P<0.001) for infants between 22 and 24 weeks in Epoch 2 (Table 3 ). There was a non-significant decrease in the documentation surrounding the resuscitation of these infants between the epochs (93.0 to 85.2%, P<0.2). Of note, there was no racial disparity in the degree of consultations received by expectant mothers.
Discussion
Mortality of ELBW infants born at the threshold of viability has decreased dramatically since the early 1990s, yet the characteristics of those infants who may be deemed nonviable have not been well studied. The present study demonstrates that from 1995 to 2005, the maternal and neonatal characteristics of E-ELBW-NS have changed little over time. However, some important perinatal characteristics are reported in the Vanderbilt Regional Perinatal Center that has shifted in the last decade. Mothers of E-ELBW-NS born in the second epoch were more likely to have a history of a previous preterm delivery and there was a trend toward decreased prenatal care. In addition, there was a significant shift in the racial distribution of E-ELBW-NS born in the second epoch toward more black and Hispanic infants. This shift in black infants only was not represented in NICU admissions <750 g or as a whole. In a study evaluating perinatal outcomes among TennCare Managed Care Organizations (MCOs), the MCOs that tended to have a larger percentage of black women, also had the highest proportion of women who received inadequate prenatal care and who delivered low birth weight, very low birth weight, and ELBW infants. 12 Therefore, the shift seen with decreased prenatal care in the second epoch may be a reflection of the shift toward more black mothers delivering at VUMC in Epoch 2. In addition, black mothers have been shown to be at increased risk of recurrent preterm delivery and to receive different prenatal care. 13, 14 These differences include decreased use of tocolysis, as compared to white mothers, consistent with the observed decrease in tocolysis in the present cohort from the second epoch. 15 In addition, the perinatal mortality rate in black infants is dramatically higher than in white infants even when controlling for early access to prenatal care, demographic characteristics, and pregnancy complications. 16 However, the trend toward decreased prenatal care in the second epoch in the study population at a regional academic perinatal center in the midsouth is not reflected nationally as from 1991 to 2003 black women demonstrated a 24% increase in first trimester prenatal care. 17 Of concern, these changes may be suggestive of ongoing racial disparities surrounding the delivery of E-ELBW-NS at the threshold of viability. Given the known disparities in the infant mortality rates (IMRs) and the percent of preterm delivery of white as compared to black infants (5.66 per 1000 versus 13.6 per 1000 for IMR and 11.5 versus 17.9% for percent preterm delivery) in this country and in the state of Tennessee (7.1 per 1000 versus 16.9 per 1000 for IMR and 13.2 versus 18.7% for percent preterm delivery), these data are particularly concerning. 17, 18 Although reasons for the shift in racial distribution are not clear and the impact of confounding variables such as maternal chorioamnionitis cannot be determined due to small sample size, further analyses of these infants stratified by race are essential to work toward reducing disparities in this patient population. Despite improvements in mortality of ELBW infants over recent years, the delivery room and post-resuscitation management of the smallest infants who may be destined to die in the firsts 24 h after birth have not changed dramatically in the last decade in our center. Our data demonstrate that there has been no significant change in the interventions performed in the delivery room for these infants. In addition, there has been no change in the percentage of infants receiving intensive care with or without subsequent withdrawal of care as opposed to those who were provided with comfort care alone. Also, we did not demonstrate a difference in the length of time it takes these babies to die. Although numerous studies have looked at the management and resource utilization of the smallest, most vulnerable infants, there are no previous data looking at these issues in E-ELBW-NS alone. 1, 3, 8, 19, 20 Understanding how these infants are managed from the time of birth until death is crucial to ensure that these infants are cared for in the most compassionate manner possible. Although not reaching statistical difference, a larger percentage of infants received intensive care as opposed to comfort care in the second epoch (Table 1) . Clearly, perinatal counseling for families of these infants should include a discussion of providing comfort care for these infants, and an approach to the ELBW infant that ensures that death and suffering are not prolonged.
The final objective of this study was to evaluate the documentation surrounding perinatal counseling and delivery room resuscitation. In the past decade, there has been no change in the documentation surrounding delivery room care of E-ELBW-NS. However, there has been a significant improvement in the documentation surrounding perinatal counseling. Not only has the absolute number of physician consults for infants between 22 and 24 weeks increased from 25 to 66% (P<0.001), but the level of documentation has increased such that 32% of mothers' charts in Epoch 2 (as compared to 0% of mothers in Epoch 1) documented extensive consultation. These consultations were non-directive in nature and provided full consideration for resuscitation and subsequent intensive care as well as for comfort care for infants born between 22 and 24 weeks. The net result of these consultations reflects the information shared, including the reason for preterm delivery, the anticipated NICU course of the infant, the best projection of expected morbidity and mortality of the infant using data from the National Institute of Child Health and Human Development Neonatal Network, the choices made either for or against resuscitation jointly by the family and the neonatologist, and the perception of the mother's understanding of the information. This improvement in documentation represents a shift toward meeting the goals established by the AAP and American College of Obstetrics and Gynecology (ACOG) in their respective policy statements on perinatal care at the threshold of viabilityFincluding providing families with information regarding mortality and morbidity and attempting to provide nondirective counseling when appropriate. 21, 22 However, in 2000 to 2005, 68% of mothers of E-ELBW-NS at VUMC received inadequate, poorly documented, or no counseling. The inadequacy of perinatal counseling and variations in documentation between physicians have been previously demonstrated, as have differences in physician beliefs regarding resuscitation of infants at the threshold of viability. [23] [24] [25] [26] Mothers of E-ELBW-NS at the EGAs and birth weights of our cohort deserve extensive perinatal counseling as outlined by the AAP and ACOG.
The reasons for the improvement in perinatal documentation are multi-factorial. Although the revised AAP and ACOG practice guidelines are important factors, legal implications of these consultations have also come to the forefront, as demonstrated by Miller versus HCA. 27 In addition, there has been an increasing focus on the best manner in which to make decisions regarding resuscitation of ELBW infants and on alternative methods by which to provide their families the vital information regarding the complications these infants face, including audiotapes. [28] [29] [30] Also at VUMC, the implementation of a consultation note in the electronic medical record has undoubtedly contributed to the improvement as well as a shifting climate toward more extensive documentation of clinical care.
Limitations of this study include its descriptive and retrospective nature and the small sample size, which is representative of only one regional medical center. Due to these limitations, our data cannot necessarily be extrapolated to all E-ELBW-NS in other centers. The possibility that documentation of perinatal counseling did not adequately represent the nature and content of such counseling performed by individual clinicians also may limit the assessment of parental decision making. Additionally, the documentation surrounding those infants who received only comfort care is limited. Nonetheless, the present report does contribute important information describing the characteristics of ELBW infants who die in the first 24 h following birth, an understudied population whose perinatal factors, delivery room management and perinatal consultations affect numerous staff and families in the US and abroad. Future studies should focus on the implications of the shift in the racial distribution of these infants as well as expanding the patient population to include a larger number of infants.
